Abstract 2,3,4,5-Tetrahydro-2,4-diimino-1,3,5-triazin-1-ium hexachloroantimonate salts were formed by the addition of carbodiimides to N-alkylnitrilium salts. The compounds were characterized using microanalytical and spectroscopic (IR, MS, and NMR) data.
Introduction
The existence of nitrilium salts 1 ( Figure 1 ) was predicted and nitrilium salts were proposed as intermediates in organic synthesis and reaction mechanisms by Hantzch 1 in 1931. Stable nitrilium salts, 1, were first prepared by Klages 2 and Meerwein. 
Figure 1
The dipolarophilicity of the nitrile moiety is only moderate. 6 However, electron-withdrawing substituents or Lewis acid catalysis enhance the reactivity of nitriles towards nucleophiles and 1,3-dipolar species. 6, 7 Thus, nitrilium salts react smoothly with a variety of nucleophiles and 1,3-dipoles. Cycloadditions of organic azides to nitrilium salts 1 lead to trisubstituted tetrazolium salts. [8] [9] [10] [11] These reactions are dominated by a concerted mechanism. 9 However, the cycloaddition of the azide ion N 3 -to nitrilium ions is assumed to proceed via a two-step mechanism. [9] [10] [11] [12] [13] Previously, we reported the synthesis of 1,2,4-oxadiazonium salts by the cycloaddition of nitrile oxides to nitrilium and cyanamidium salts. 14 Also, the addition of nitrilium salts to α,β-unsaturated carbonyl compounds led to the formation of 4H-1,3-and 6H-1,3-oxazinium salts 2-azonia-allene salts by a 1-5 hydrogen shift followed by cyclization. Moreover, 2,3,4,5-tetrahydro-1,3,5-triazinium salts were obtained by the addition of N-substituted imines to nitrilium salts 1. 24 The formation of symmetrical and asymmetrical N- [4- As part of ongoing studies related to of the synthesis and reactions of nitrilium-, 1, and cyanamidium, 2, salts, [14] [15] [16] [23] [24] [25] [26] [27] [28] the reaction of carbodiimides 2 with N-alkylnitrilium salts 1 is reported herein, along with the resulting derivatives (Scheme 2), and their characterization.
Results and Discussion
The addition of the carbodiimides 2a-d to a solution of N-alkylnitrilium salts 1a-f in dichloromethane at low temperature afforded the triazinium salts 5a-i in 45-91% yield. It is suggested that the compounds 5a-i are formed through a [2+2+2]-cycloaddition, in analogy to the formation of cycloadducts by the reaction of nitrilium salts with N-substituted imines. 25 The reaction involves the formation of intermediate 6 (1:1 adduct) which reacts further with another mole of the carbodiimide 2 (Scheme 3). The structures of the newly prepared triazinium salts 5a-i are derived from elemental analyses, and IR-and NMR-spectral data that are given in the Experimental Part. It is worth noting that the 1 H-NMR spectrum of 5e in CD 3 different types of imines and iminium cation. The formation of only one isomer for 5i can be explained by the preferred nucleophilicity of N-methyl-over the N-tert-butyl group as a result of the steric effect of the latter group. A similar assumption was reported for the addition of carbodiimides to cyanamidium salts, 25 and in the dimerization of carbodiimides in the presence of alkylating reagents. [29] [30] [31] [32] [33] Geometrical isomerization was also observed in the 13 C-NMR of some compounds such as 5i and 5j. 
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Mechanism
The nucleophilic addition to nitrilium ions has been reported by Hegarty and his co-workers. 29 to be stereo-electronically controlled. The nitrogen lone-pair always develops anti-to the intruding nucleophile (Z-isomer). In the resulting imines, the nucleophile and the N-substituent are synoriented with respect to each other. It is likely, therefore, that the addition of the carbodiimide 2 to a nitrilium ion 1 gives the (Z) adduct as the primary product. Thermal isomerization around the R-C=N-R bond furnishes the (E) form, which may readily undergo ring closure. The formation of 5 by the addition of the carbodiimide 2 to the nitrilium salt 1 is believed to be due to stepwise polar cycloadditions. 29, 30 This involves the addition of two moles of carbodiimides 2 (added in two successive additions) via the formation of new cyanimidium salts 6 and 7 (Scheme 3). The latter intermediate, 7, isomerizes to the (E)-geometrical isomer 8, followed by ring closure to form the [2+2+2] cycloadduct, salt 5. This pathway is in contrast to the formation of a [2+2] cycloadduct, as in the case of dimerization of carbodiimides, [29] [30] [31] and the case of the addition of carbodiimides to cyanamidium salts. 25 The driving force for the second addition of another molecule of carbodiimide 2 to form 5 (instead of ring closure to diazetidinium salts) is presumably due to the formation of a resonance stabilized [2+2+2] adduct (5 5'). 
